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Abstract 
Changing economic conditions impact on visions of city development, which in turn is associated with private property, real estate market 
and pursuit for business investments. In terms of city development, investments are mostly centred on the construction industry. First and 
foremost, economic changes are reflected on the real estate market and city territory planning. One of the most important tasks that 
remain in city planning of today is focused on the development of efficient models that would ensure appropriate location of buildings in 
the territory of a city. To answer this problem-solving need, an integrated assessment model was developed. The most complicated 
processes are related to the design of critical buildings. The game theory was used to rank locations of high-rise buildings. The case-study 
demonstrated that the presented integrated assessment model can be used for practical problem solving. 
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1. Introduction  
In modern cities, the number of high-rise buildings depends on political, economic, social, cultural and other reasons. 
These reasons are of utmost importance for the construction industry. First and foremost, economic changes are reflected on 
the price level of the real estate as well as city planning. One of the most important tasks that remain in city planning of 
today is focused on the development of efficient models that would ensure appropriate location of buildings in the territory 
of a city. Management of city development processes to achieve the maximum benefits has become a serious challenge for 
city planning specialists, designers and city administrations. The efficiency of a new high-rise construction depends on its 
successful location within the city pattern.  
2. Integrated model for assessment of high-rise building locations  
Numerous criteria are used while assessing the location of a high-rise building. Consequently, an integrated assessment 
model must be developed. Different types of methods can be used to design an integrated assessment model. The methods 
were selected by applying different types of attributes and decision-making process conditions. To select the most important 
criteria, SWOT analysis was used. SWOT analysis was applied to ascertain the most important criteria for further research 
[1-4]. This method was also used to assess attributes and alternatives analysis of locations of high-rise buildings in the city 
[5]. 
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The proposed integrated assessment model consists of the analysis and determination of attributes, determining weights 
of each attribute. The game theory was used to select the most suitable methods for the strategic tasks. The developed model 
uses two different methods, combining determination of weights for each chosen attribute by expert judgment, 
normalization and game theory. 
In terms of strategic tasks, the most suitable calculation method is the game theory. The game theory usually analyses 
decision-making processes in various fields. Different methods can be used to solve problems that require a complex 
decision. The game theory focuses on problem solution from one player’s point of view, while emphasising the interaction 
between many players. Much of the game theory is concerned with finite, discrete games, which have a finite number of 
players, moves, events, outcomes and etc. [6]. The game theory can be used for various purposes. Many authors have 
applied the game theory to solve problems in construction engineering and management [7-14]: investigated fuzzy matrix 
game in construction, modelling of contractor selection taking into account different risk levels [15], theoretic analysis of 
skyscrapers [16] and etc. 
The integrated model for assessment of high-rise building locations is based on expert judgement [17, 18], vector 
normalization method and game theory: Laplace rule [19], are shown in Fig. 1. 
 
Fig. 1. Integrated model for assessment of high-rise building locations 
3. Case study: assessing the location of high-rise buildings  
City structure is very sensitive to new vertical large scale elements, emergence of which could have a negative impact on 
cityscapes and living conditions. The case study aims to find the most efficient way to locate high-rise buildings in the city 
of Vilnius. Experience of European cities on regulation of this process cannot be directly transposed to Vilnius, due to 
differences in social and economic conditions as well as historical city development peculiarities [20]. In Vilnius, a high-
rise building is any building of 35 meters or more, calculating from the ground level. The market economy gave rise to the 
demand for new large elements in the city structure, as a way to answer the needs of investors. However, the research 
considered interests of different stakeholder groups, such as the city administration, city planning specialists, city 
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community and investors. Just as much attention was given to design aspects such as qualitative features of the visual image 
of the city, economic opportunities, development of the social infrastructure and environmental protection issues. 
The analysis by applying SWOT for location models is presented in the research [5]. Location models for high-rise 
buildings used in European cities are presented in Table 1. For the analysis, eight alternatives were analyzed [5]. 
Table 1. Location models for high-rise buildings  
Name of the model Location Character 
Dispersed 
the central part of the city A1 
near important transport  nodes A2 
in suburban residential areas A3 
Linear near highways A4 
Concentrated 
in the city centre A5 
in suburban business districts  A6 
in redeveloped old industrial areas A7 
in the modern city centre near the historical city centre A8
 
To determine the weights of criteria, expert judgment was used, a method successfully employed by various research 
authors since 1970 [17, 18]. Twelve experts, all working in city planning, were interviewed to determine the weights. The 
experts based their assessments on their knowledge, experience and intuition. A scale of 12 points was used for scoring, 
where 12 meant “very important” and 1 – “not important at all”. Priorities of users/owners were demonstrated by the experts 
as well. Fig. 2 shows several possible locations of high-rise buildings in the city structure of Vilnius. 
 
Fig. 2. Location models for high-rise buildings: A1 – solitary high-rise buildings near the historical city centre; A2 – high-rise buildings near important 
transport nodes; A3 — solitary high-rise buildings as dominant structures in residential areas; A4 — high-rise buildings lining highways in the city’s central 
part; A5 – concentrated clusters of high-rise buildings in the historical centre; A6 – concentrated clusters of high-rise buildings in the suburbs;  
A7 – concentrated clusters of high-rise buildings in redeveloped old industrial areas near the city centre; A8 – concentrated clusters of high-rise  
buildings near the historical city centre 
The main criteria for the location models for high-rise building assessment in Vilnius are: 
x1 – preserving valuable morphotypes of the city centre, (points); 
x2 – preventing traffic jams in the central part, (points); 
x3 – regenerating old areas that have lost their purpose, (points); 
x4 – using transport infrastructure as part of the composition, (points); 
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x5 – using natural morphotypes to site high-rise buildings, (points); 
x6 – creating attractive conditions for investors, (points); 
x7 – negative effect of private property, (points); 
x8 – protecting the historic city centre from radical change, (points); 
x9 – using existing engineering infrastructure in the development of new areas, (points); 
x10 – damage to the skylines of the city centre, (points); 
x11 – chaotic arrangement of high-rise buildings, (points); 
x12 – negative impact of new objects on living conditions, (points). 
 
All decisions involved choosing one of several alternatives. The initial dates was established be applying expert 
judgement method. The alternatives for location of high-rise buildings in the city structure were ranked using a set of 
criteria compiled beforehand and the game theory method. The initial decision-making matrix with the values and directions 
of optimization for the selected attributes are presented in the Table 2.  
Table 2. the initial decision-making matrix with the values and calculation of the results with the game theory 
Attributes 
Calculation 
results 
Alternatives x1 x2 x3 x4 x5 x6 x7 x8 x9 x10 x11 x12 
Optimization direction max max max max max max min max max min min min 
Calculation methods Laplace rule [19] 
A8 8 4 7 9 5 10 2 12 6 11 1 3 0.563 
A6 12 10 2 9 8 6 7 11 4 1 5 3 0.552 
A4 3 4 1 9 6 8 7 11 10 12 5 2 0.418 
A7 10 5 12 4 2 8 3 9 6 11 1 7 0.409 
A2 12 4 6 8 1 9 7 10 11 2 3 5 0.402 
A3 12 9 1 4 7 8 3 10 5 2 11 6 0.389 
A5 3 2 6 7 4 11 10 1 8 12 5 9 0.231 
A1 5 2 6 3 1 7 10 4 9 11 12 8 0.150 
 
Calculation results construct the Laplace rule [19]: 
15327468
AAAAAAAA  ; The calculation results 
showed that in case of Vilnius, the following city planning alternatives can be used: solitary high-rise buildings near the 
historic city centre, concentrated clusters of high-rise buildings in the historic city centre, concentrated clusters of high-rise 
buildings in the suburbs and concentrated clusters of high-rise buildings in redeveloped old industrial areas near the city 
centre. 
4. Conclusions 
In order to assess the solutions regarding the location of a high-rise building, an integrated assessment model was 
developed comprising several assessment methods, including SWOT, expert judgement and the game theory. Finding an 
appropriate way to locate high-rise buildings may turn any future city development process into a purposeful effort, 
preventing chaotic location of high-rise buildings in the city and helping to create suitable conditions for investors. The 
research shows that city planning specialists should continue with the development of concentrated clusters of high-rise 
buildings near the historical part of the city and concentrated clusters in the suburbs. Construction of solitary buildings near 
the historical city centre should be avoided. 
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